It is stipulated that deaf citizens have equal right to use social services as other citizens. One social service is the access to make an emergency call. Deaf citizens who cannot hear and use a signed language to communicate have to make emergency calls in another way rather than relying on listening and speaking via a telephone. However, the possible ways to call are not the same for deaf citizens in all countries. This commentary shows that there are options dedicated for deaf citizens to make emergency alarms in both Norway and Sweden: via telephone typewriters, Short Message Service, and Video Relay Service, although the design of the respective options differs between the countries. However, it is argued that deaf citizens in Norway do not have equal access to make emergency alarms as other citizens in Norway, whereas the situation for deaf citizens in Sweden may be seen as equal compared to other citizens in Sweden, although there still are limitations.
Introduction
It is stipulated that deaf citizens have rights equal to other citizens. This stipulation can be found in the United Nations document Conventions on the Rights for Persons with Disabilities (United Nations, 2006) . Citizens' rights are specified in The United Nations Universal Declaration of Human Rights (United Nations, 1948) . Both documents emphasize that all citizens are entitled to equal protection against discrimination, which includes social and cultural rights, as well as protection against language discrimination. Likewise, denial of social rights is prohibited by the European Commission in The European Accessibility Act (European Commission, 2015) and The European Disability Strategy 2010 -2020 (European Commission, 2010 , where common accessibility requirements for social services is emphasized. Although there are several documents declaring equal rights for all, barriers still exist, such as a lack of provision of service, problems with service delivery and a lack of accessibility for people with disabilities (World Health Organization & World Bank, 2011) .
One social service is to provide facilities to make an emergency alarm and call for help to an emergency dispatch centre since access to emergency services can be seen as a right for all citizens (see Paredes, Fonseca, Cabo, Pereira, & Fernandes, 2014) . However, to make an alarm call assumes that you have access to, and can use, the existing services (cf. Chiu, Liu, Hsieh, & Li, 2010; Constantinou, Ioannou, & Diaz, 2017; Power, Power, & Horstmanshof, 2006) . However, compared to a telephone call to make an alarm by auditive and vocal resources, this may be done in another way for deaf people who use a signed language. In this commentary, an ongoing activity in real time by signed and/or spoken language is referred to as to make a call. Whereas to make an alarm, is an activity that is done by text exchanges and/or not in real time.
The possibility for deaf citizens to use social services has changed over time. Likewise, the ways deaf citizens have been treated have also changed over time. Historically, people who are deaf have been considered to be, and have been treated as people who need help from someone who can hear (Fredäng, 2003; Kermit, 2006; Raanes, 2013) who can interpret for them in order for them to take part in society and to communicate with hearing people (Kermit, Mjøen, & Olsen, 2011; Lundström, 2001 ). According to these views, those who then interpreted for deaf people did so without remuneration, and it was often a relative, a hearing friend, or helpers from church (Lundström, 2001; Roy, 2002) . Hence, deaf people were dependent on someone who could hear and who was willing to make sacrifices for them. Consequently, at that time, the only way for deaf people to make an emergency alarm was to depend on others. These limitations to make an alarm to an emergency dispatch centre show that deaf people historically have not had the same civic opportunities as other citizens.
Today, deaf people have access to call as a citizen's right in both Norway and Sweden (Haualand, 2011) . However, even though these countries are geographically close, the solutions available to deaf people to make emergency alarms differs. Moreover, the national organization of emergency dispatch centres are not the same in the two countries. In Norway, there are different alarm numbers depending on the type of alarm (i.e., fire brigade, police, doctor, or ambulance), whereas Sweden, as a member of the European Union (EU), follows a stated standard where one centre in the country allocates the emergency dispatch centre (see European Emergency Number Association, 2018). Consequently, in Sweden, SOS Alarm is responsible for allocating all such resources.
Ways to Communicate: Signed, Spoken and Written Languages
According to deaf people, to speak and listen through a telephone is not optimal if they cannot hear. Therefore, deaf people may use other solutions to make phone calls if their preferable first language of communication is a signed language. Compared to people who hear and have another spoken language than the majority language, hearing people could make an emergency call by the use of a "bridge language" (i.e., a lingua franca), for example English, in Norway and Sweden, or they may communicate by using some simple words in negotiation. People living in a foreign country can probably also learn the majority language over time. However, people who are deaf cannot learn to hear.
Signed and spoken languages differ: signed languages are visual/gestural languages, whereas spoken languages are aural/oral languages. Many spoken languages have a written form, which signed languages such as Swedish Sign language (SSL) and Norwegian Sign language (NSL) do not have in the same way (see for example Grushkin, 2017; Hole, 2007; Regeringskansliet, 2006) . Thus, it can be challenging for deaf people to read and write written language (Regeringskansliet, 2006) in an urgent situation. However, in signed languages, some spoken words, for example addresses, names and other words, may instead be finger spelled letter by letter.
The modalities of signed and spoken languages also rely on different grammar features, which means that signs cannot simply be transformed into spoken words (Bergman & Nilsson, 1999; Regjeringa, 2008) . Adding to this, signed languages, as every other language, have cultural aspects. The cultural aspects of signed language include the way it is performed and accepted in society. When comparing the acceptance of NSL in Norway and SSL in Sweden it becomes apparent that both countries protect their respective signed language by law. In the case of Norway, NSL was accepted and recognized as a full language in 2008. Norwegian law stipulated that NSL deserved a higher official status, and the language should be supported for persons who use NSL (Regjeringa, 2008) . In the case of Sweden, SSL is protected by the Swedish language law, which states that people who are deaf should have the possibility to use SSL (Svensk författningssamling, 2009). Moreover, the public has a special responsibility to protect and promote SSL. In 1981, the government acknowledged SSL as (preferably) the first language of deaf people in Sweden, whereas spoken and written Swedish can be a second language (Regeringskansliet, 2006) .
Options for Deaf Citizens to Make Emergency Alarms
Many countries all over the world, including Norway and Sweden, have regular emergency dispatch centres. However, the options for deaf citizens to get in contact with an emergency dispatch centre differ from citizens who use spoken languages and call by an ordinary telephone when making an emergency alarm. Deaf citizens require other solutions to make emergency alarms.
Making an Emergency Alarm by Telephone Typewriter
Deaf people can communicate from a distance using text, which can be done with a telephone typewriter (TTY) by exchanging text in real time. The exchange is organized via texted instructions by signalling "go ahead" and "over and out", in other words, the communication is structured and is not simultaneous, as in face-to-face interaction. Although TTY can be used to make emergency alarms in both Norway and Sweden, there are radical differences in their design.
In the case of Norway, deaf citizens can use TTY to make emergency alarms, though it must to be done through a Text Relay Service where an operator relays the written text from the deaf person to the emergency dispatch operator, and vice versa, via a special alarm number (Call-It, 2018; Telenor, 2018) . In Sweden, deaf citizens can make an alarm call directly to the emergency dispatch operator via a special number using TTY (SOS Alarm, 2017) .
However, one drawback of making an alarm through TTY is the aspect of time, as it is an urgent situation (Forslund, Kihlgren, & Kihlgren, 2004) . Additionally, since written text is not a deaf person's first language, it may be cumbersome to write an urgent message in a precarious situation (cf. Chan et al., 2010, p. 137) . Findings from emergency calls to the Swedish emergency dispatch centre also show a risk of misinterpretation when people use a foreign language, and also when there are cultural differences that operators may not understand (Forslund et al., 2004) . Alarms from a TTY to an emergency dispatch centre could also be challenging because the information conveyed may be "meagre" (Forslund et al., 2004) , so it may be difficult for the operator at the emergency dispatch centre to decode what is written. Thus, TTY may be used in acute situations, but the messages will be short, unsecure, and time consuming. Above all, there is the question of whether deaf people use TTY to communicate from a distance at all, since presumably few deaf citizens neither have a stationary TTY nor have downloaded the TTY application on their mobile or smart phone.
Making an Emergency Alarm by Short Message Service
With the influence of a more digitalized and mobile society, deaf citizens in both Norway and Sweden can make an emergency alarm by a sending a short message service (SMS) from a mobile phone or a smart phone to an emergency dispatch centre. In Norway, a pilot project has been launched offering participation to deaf citizens (Direktoratet for samfunnssikkerhet og beredskap, 2018). The project runs officially until 2019, but has not yet been evaluated (Direktoratet for samfunnssikkerhet og beredskap, 2016). In Sweden, the option to make an emergency alarm by SMS has been available since 2012. However, as is the case in both Norway and Sweden, deaf citizens must register their mobile phone with the national emergency dispatch centre beforehand (Direktoratet for samfunnssikkerhet og beredskap, 2018; SOS Alarm, 2017).
Some of the barriers that occur when using TTY are also relevant when making an alarm via SMS; written language may be challenging to write and read in urgent situations, and the messages are short and may be meagre. Another issue when using the SMS service is that citizens must have money on their phone and also coverage in the case of Norway (Direktoratet for samfunnssikkerhet og beredskap, 2018). Additionally, both the Norwegian and the Swedish emergency services note a similar issue: the SMS may be delayed or disappear if coverage from a network operator is poor (Direktoratet for samfunnssikkerhet og beredskap, 2018; SOS Alarm, 2017). Therefore, the service provider in Sweden recommends that SMS may be used by deaf people only if they cannot get help from someone with "full speech and hearing ability" (authors translation from SOS Alarm, 2017). This recommendation indicates that it is not safe to use SMS to make emergency alarms and that it is preferable for deaf people to get assistance from a person who can hear if they need to call for help, which means reverting to historical and unsatisfactory solutions.
Making an Emergency Call by Video Relay Service
To communicate and make an emergency alarm using signed language is possible via a video phone through Video Relay Service (VRS). In cases of emergency, the VRS call is relayed by an interpreter who interprets between the deaf person and the operator at an emergency dispatch centre. The interpreter is able to see the person using a video phone on a screen and to hear the person using a telephone via a head set (Warnicke & Plejert, 2018) . In some calls, a text exchange may also be possible between the caller from a video phone and the interpreter, i.e., a "total conversation". However, this option is dependent on the caller's video phone resources. VRS, however, is an option for deaf people that allows them to make a call by signed language in real time.
For signing deaf people in Norway, VRS calls have been an option since 2008 (Arbeids-og velferdsetaten, 2018b), and are available Monday through Friday, between 8 am and 8 pm. (Arbeids-og velferdsetaten, 2018a). In Sweden, VRS has been a regular service 1996 and is open around-the-clock (Warnicke, 2017) . The Swedish VRS offers a special number for emergency calls (Bildtelefoni.net, 2018) , unlike in Norway. Calling through a special emergency number, as is possible in Sweden, reduces the time spent waiting on hold. It also supports the VRS interpreter; when answering the call he/she already knows that it is an SOS call (cf. Warnicke & Plejert, 2012 .
Even though deaf people can call using a signed language through VRS, there are challenges. One challenge is that the interpreter needs to manage the fact that both the deaf person and the emergency dispatch operator are physically separated and are located in different places. The interpreter thus has to manage several practical matters because of the lack of direct contact between the caller and the emergency dispatch operator, for example the organization of turns (Warnicke & Plejert, 2012) . Therefore, organization also takes time since the interpreter needs to see what is signed before formulating and interpreting what is said, i.e., processing time in order to formulate and make the interpreting (Warnicke, 2018) . To decode what is signed is a challenge, as the signed language is communicated through a flat screen on video phone which means that the media is two-dimensional instead of three-dimensional as in faceto-face communication. Thus, to decode a finger spelled word, for example an address or a name, is difficult and probably even more difficult in an emergency call when the situation is urgent and stressful. Furthermore, decoding can be demanding depending on the screenshot between the signing caller and the interpreter, which is affected by the surroundings the deaf party is calling from. When the surroundings or the connection are poor, the screen may be pixelated, which means that the ability to interpret is affected (Warnicke & Plejert, 2012) . Hence, the organization of turns and the restricted view of the caller may be challenging for both the interpreter as well as for the deaf person. The person at the emergency dispatch centre may also be affected by these circumstances, which can lead to difficulties in understanding what the call concerns (cf. Forslund et al., 2004; Warnicke & Plejert, 2016) .
Communication among deaf people via video phone observes a discourse organization that differs from a telephone call (Keating & Mirus, 2003) ; for instance, some information is not said because the video phone gives visual access to what is happening on the other end. In calls via VRS, there might be a discrepancy between what needs to be said and what is happening in the area around the deaf person. For example, a deaf person calling from a fire could be stressed and the surroundings could make visual contact between the deaf person and the interpreter challenging, so it would be hard for the interpreter to see what the deaf person is signing. Since the interpreter should just interpret and the operator at an emergency dispatch centre should assess what is needed, these circumstances may be precarious and possibly life threatening. To conclude, it is generally challenging for an interpreter to decode signed language from a two-dimensional screen and it can be even more difficult in urgent calls.
Solutions of Yesterday and for Tomorrow(?): REACH112 a Completed Pilot Project in Sweden
Sweden, as a member of the EU, has participated in a pilot project called REsponding to All Citizens needing Help: REACH112 (European Emergency Number Association, 2012). The project was funded by the EU organization European Emergency Number Association. The project was run between 2009 and 2012 in Sweden and tested a total conversation, i.e., a combination of live real-time text, video and voice simultaneously to make emergency calls. The calls provided visual contact between all of the physically separated interlocutors: the help-seeking party, the remote Swedish/SSL interpreter, and the operator at the emergency dispatch centre. Outcomes of the project stress a "huge social change in the target user group", and "enormous benefits in terms of health, employability and social interaction" (European Emergency Number Association, 2012, p. 27), although it may be a question of how to sustain the services in the light of cuts from the respective central government. However, after the project was finished, this solution was not implemented as a regular service. Nevertheless, the EU is still working to integrate IP-based communication technologies and interoperability within the project "NEXt generation Emergency Services", although aspects of making emergency calls by signed language as such are not an issue (see Nexes, 2018).
Do Deaf Citizen Have Equal Access to Give an Alarm as Other Citizens?
For a deaf person to be able to make an alarm, solutions designed for signing deaf persons are needed (such as TTY, SMS and video phone), and the emergency dispatch centre must be able to handle these solutions. Thus, the issue involves telecom access as such (cf. Paredes et al., 2014) . Regarding the available telecom access for deaf citizens in Norway and Sweden, there are options available in both countries. These options may look the same on the surface, but they differ according to the design of the technical solutions and their availability and the structural organization of the emergency service within the countries also differ.
Making an emergency alarm using text (i.e., TTY and SMS) is an option for deaf citizens. In Norway, the TTY emergency alarm needs to go through a Text Relay Service and not, as in Sweden, directly to the emergency dispatch centre. Thus, emergency dispatch centres in Norway do not provide a direct link between the caller and the emergency operator. In Sweden, an operator at the emergency dispatch centre handles the call without an intermediator. Nonetheless, in both countries, it is possible to make emergency alarms via TTY around the clock. Another available option using text, in both countries is to send an SMS. Of course, it can be important for deaf citizens to have the possibility to make emergency alarms by text, but this option is not optimal because of the challenges with giving alarms using written text.
An equal way for deaf people to make an emergency call is for them to be able to use signed language. However, the only way deaf people in Norway can make an emergency call using signed language is via VRS, Monday to Friday, between 8 am and 8 pm. Adding to this, calling via VRS in Norway is done via a regular number, so the call may be placed in line and put on hold. Since time is restricted and the call is handled as an average call, the option to make an emergency call at whatever time needed is not equal to other citizens in Norway. In Sweden, it is an option to call using signed language via the Swedish VRS is offered around the clock. It is also an option in Sweden to call via a special number to get in contact with the emergency dispatch centre immediately. Although the VRS services in the two countries are similar on the surface, variations within the organizations show radical differences in terms of deaf peoples' equality to other citizens. Both Norway and Sweden have different telecom access options for deaf citizens to make emergency alarms. The structures of the options do not create equality for deaf citizens in Norway, whereas the sit-uation in Sweden is more developed, since it has a different design.
Nevertheless, there are also challenges with the Swedish VRS. In the Swedish VRS, as well as the Norwegian VRS, the deaf caller and the emergency dispatch operator lack visual contact. Visual access in emergency calls by deaf citizens can facilitate the call, and even if the operator at the emergency dispatch centre cannot understand what is signed or even understand signed language at all, the operator may get an indication of what is happening by seeing the surroundings. Through the emergency dispatch operator's greater knowledge and observation, he/she could possibly make a more correct assessment of the situation. Thus, visual contact between the deaf person, the interpreter and the emergency dispatch operator will provide a more efficient communication. As stated earlier, there are difficulties for the interpreter in decoding signed language on a twodimensional video phone, and especially in a stressful situation. The possibility for everyone to see each other may also help the interpreter to focus on the interpreting itself and not the surrounding meta-information (see Warnicke, 2018; Warnicke & Plejert, 2012 . Since every second counts, more efficient communication and interpretation can save lives. Although both the telecom access and emergency dispatch service seem to be able to manage visual contact between the interpreter and the emergency dispatch operator in Sweden, as shown in the pilot project REACH112, it is not yet provided as a regular service in Sweden.
Although there are several possibilities and solutions for deaf citizens in both Norway and Sweden based on telecom access to make emergency alarms, emergency dispatch services need to be able to manage those alarms if full equality is to be realized. In this aspect, emergency dispatch services need to offer direct communication by signed language. One solution towards the possible path to full equality is a total conversation solution, as in the REACH112-project. A total conversation solution could even be offered as a possibility for everyone, and if so, visual contact in emergency calls would not only be an advantage for deaf citizens but for everybody as a universalistic view of human functioning (cf. Jarl & Lundqvist, 2018) and to eliminate the lack of visual contact in all alarm calls.
Conclusions
This commentary shows that deaf citizens can make emergency alarms in both Norway and Sweden using solutions such as TTY, SMS, and VRS. However, there are differences in the solutions provided between the two countries in terms of the design, availability and structural organization of the service facility.
In Norway, deaf citizens are restricted to making emergency calls using their first language, NSL, via VRS from Monday through Friday, 8 am to 8 pm, using an ordinary number and may be placed in line and put on hold.
Using written language to make an alarm is possible with TTY via an intermediator and there is a pilot project running in Norway where deaf citizens can make emergency alarms by sending SMS. However, the caller needs to have money on their phone for the SMS, and the service provider has issued a warning that there are coverage limitations. Thus, although deaf citizens have equal rights according to stipulated documents (see Regjeringa, 2008; United Nations, 1948 the conclusion is that signing deaf citizens in Norway do not have equally access to make emergency alarms as other citizens in Norway.
In Sweden, deaf citizens can call in their first language, SSL, around the clock via VRS through a special emergency number. Deaf people in Sweden may also use written language to make an emergency alarm directly to the emergency dispatch centre via TTY or SMS. Deaf people in Sweden have equal rights to make emergency alarms and calls through an interpreter, although the call will be relayed. However, a further step, and a way to overcome barriers when using VRS, may be if the emergency dispatch centre operator could also see the deaf person, so that all three interlocutors have visual and auditive contact. If all the interlocutors had direct access to each other, the interpreter's work and the operator's intervention decisions could be more strongly supported. Moreover, visual contact among all interlocutors in a call may be beneficial during emergency calls from anyone. However, full equality for deaf signing people in Sweden would be if deaf people could make an emergency call using SSL directly to an emergency dispatch operator who uses SSL as well. This is not possible today so although the situation for deaf signing people in Sweden may be seen as equal, there still are limitations.
